This interventional (quasi) comparative clinical study was conducted on patients with renal stone to find out the stone pulverization and clearance rate in patients treated by ESWL under spinal anesthesia and treated by ESWL under sedation and analgesia. 
It has been estimated that in United Kingdom the incidence of urinary stone disease is about 2-3%. Male to female ratio is 3:1. Stone disease is also common in Bangladesh, more in northern part of the country 3 . Revolutionary changes occurred in the field of management of renal stone in last 20 years 4 . Treatment of stone disease moved dramatically from an open operative procedure to endoscopic, minimally invasive and non-invasive methods 2 . Among those non invasive procedures ESWL is more popular. Treatment of renal stone depends on stone size, composition, position, degree of obstruction, presence of infection, single kidney, abnormal anatomy and functional status of the kidneys 1 . Management of renal and ureteral calculus disease has dramatically changed after Introduction of extracorporeal shockwave lithotripsy (ESWL) in 1980 4 . Success of ESWL depends on stone size, composition, location, excretory function of the kidneys, position of the patient, shock wave lithotripsy rate and energy level.
Principle:
The abrupt release of energy in a small space (air or water) generates high-energy amplitudes, which is called shockwaves. The physical laws of acoustics regulate the propagation and transmission of shockwaves through water or media of similar density (e.g. soft tissues). The passage of a shockwave through substances of differing acoustic impedance generates compressive stresses at the boundary surface. If the tensile strength of the encountered object (e.g. a stone) is overcome by the produced stress, the anterior surface of the stone crumbles. Part of the energy of the shockwave crossing to the posterior surface of the stone is reflected, causing fragmentation and ultimately implosion of the stone by increasing the tensile stress on the fragment. The ultimate goal of ESWL is the creation of stone fragments that are smaller than 1 mm, which can pass spontaneously and painlessly from the urinary tract 4 .
ESWL under sedation and analgesia causes pain which hampers proper fragmentation. When patient gets pain, he/she moves & target become displaced. Also energy can not be increased due to excessive pain. Even adequate number and rate of shock wave can not be exerted due to pain. On the basis of the result of the study done in different parts of the world, the present study also has been designed to compare the effectiveness of stone pulverization and clearance rate between patients treated by ESWL under spinal anesthesia in comparison with ESWL done under sedation and analgesia.
To my knowledge, no such study has been conducted in Bangladesh. Hence, this study has been designed to find out the stone pulverization and clearance rate in patients treated by ESWL under spinal anesthesia or treated by sedation with analgesia.
Materials & Methods:
Type of study It is an interventional quasi experimental study. A total of 120 patients were considered for inclusion, but 10 were excluded before randomization. 110 patients were randomized by lottery into two groups namely group-A for 'ESWL under spinal anesthesia' and group-B for 'ESWL under sedation & analgesia'. After randomization four patients in the group A were withdrawn from the study by own and six (four in group-A, two in group-B) failed to attend follow-up visits. Thus total 100 patients, 50 in each group completed this study. Size of the stone was measured by scale from 100% film of digital X-ray. After sampling of patients, group-A were selected for ESWL under spinal anesthesia and Group-B were selected for ESWL under sedation and analgesia. Follow up given at three weeks interval. Digital plain X-ray KUB, Urine culture and sensitivity, and in some cases USG were done. In group-B 50 mg pethidine given intravenously in all cases. One anesthetist was present in all cases in both groups. Re-ESWL done in all cases of residual stone. Four patients in group-A needed second session ESWL under spinal anesthesia. Twenty patients in group-B needed second session ESWL under sedation and analgesia. Only one patient needed third session ESWL in group-A and five patients in group-B for complete clearance. All data were collected in a pre-designed and pre-tested data collection sheet. Data were processed and analyzed using software SPSS-12. Results were correlated with other study done in different parts of the world.
Place of study

Observations and Results:
Total 100 subjects were selected for the study, 50 were in Group-A and 50 were in Group-B. The findings of the study derived from data analysis are presented below: These results are shown in Table IV . 
Discussion:
Total 100 patients were selected for this study, 50 were in Group-A and 50 in Group-B. Age range for group A was 21 to 89 years and in Group-B was 21 to 87 years. The mean age (± SD) of Group-A and Group-B were 46.06 ± 15.85 and 44.98 ± 14.71 years respectively. Mean size of the stone of group A patients observed in IVU was 2.01 (±.58) cm and of group B patients was 1.97 (±.61) cm (p>.05). Mean stone size of this present study was 1.99 cm. One British study showed mean stone size found 9 ± 4 mm and 1.07 cm 6 , which does not correlate with this study. Present study demonstrates that most of the stone were within 21 -25 mm (32%) in Group-A followed by 16-20 mm (30%) and 16-20 mm (30%) in Group-B.
IVU showed that statistically no significant difference was observed in terms of position of stone (p>.05).
In this study different numbers of shock wave were given for stone pulverization as some stone were soft, hard and very hard. Under sedation and analgesia patients could not tolerate more shock wave and stay long time on table in targeted position due to pain. But under spinal anesthesia more shock wave application was possible. In Group-A highest numbers of shock wave (3000 -3500) were given in 20 (40%) patients. In Group-B highest numbers of shock wave (2000 -2500) were given in 24 (48%) patients. Statistically significant difference was observed in terms of given shock wave of both groups (p=.0001). Mean shock wave was applied for group A 2810 ±436.12 and group B 2215± 476.52.
(mean shock wave for all patient was 2512.5 ± 544). The mean number of shock waves was 2879 ±1415; (median of 3000; range of 900-5600) in a British study conducted by Ather 6 . Das G et al found that for the complete clearance of stone a mean of 1200 shocks (range 100-4000) was needed at each procedure 5 . It is revealed that most of the stones were pulverized at energy level 7 and 8 in group A and 6 and 7 in group B. Due to excessive pain energy level could not be exerted beyond 7 in group B. In group A energy level could be exerted at 8 in 16 patients (p=.0001).
From the present study it is revealed that complete clearance of stone has occurred in 46 patients (92%) in group A and in 30 patients (60%) in group B after 1 st session. In group A only 3 patients needed 2 nd session but in group B 2 nd session needed in 15 patients. In group A only one patient needed 3 rd session but in group B 3 rd session needed for 5 patients for complete clearance of stone. In group A subsequent sessions were also performed accordingly under spinal anesthesia and in group B under sedation and analgesia (p=.001). Mean number of session for full clearance of stone of group A was 1.1 ±.364 and group B was 1.5±.678 6 .
In the operation table no patients of group A of present study had complaints of pain whereas 15 (30%) patients of group B had complaints of pain (p=.0001).
Nausea was reported significantly high in group B than group A (4% vs 16%,p=.046). However vomiting, Stainstrasse and haematuria rates were similar in both groups.
In a study in King Abdul Aziz University Hospital, Saudi Arabia, 2006 May. 64 patients underwent ESWL under spinal anesthesia and they showed that successful stone fragmentation and clearance was 90% 7 .
Another study published in Canadian Journal of Anesthesia in 1997, which was done in the Department of Anesthesiology, Hadassah University Hospital, Jerusalem, Israel. That study showed that ESWL was done in continuous spinal anesthesia and successful pulverization and clearance rate was 95% 8 .
In another study published in BJU in 2001, which was done in the department of urology, King Abdul Aziz Hospital, Saudi Arabia. That study showed that when ESWL was done under sedation and analgesia successful pulverization and clearance rate was 64% 9 .
All these studies show that they are comparable with my study in terms of outcome in the form of stone pulverization and clearance rate. As far as outcome is considered it is seen that both study group experienced a favourable result. But in relative terms the outcome of Group-A was much better than that of Group-B. However data required validation by other studies conducted around the world on the same issue. The present study is by far the first study conducted in Bangladesh.
Conclusion:
From this study it is concluded that ESWL under spinal anesthesia permits more total shock wave and desired energy level which is more effective for pulverization and clearance of renal stone than ESWL under sedation and analgesia. So ESWL should be done under spinal anesthesia to make it more effective and tolerable to the patient.
